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1 lIavc  rc’(l(:tc’]]llillc>(l tlIc orl)its o f  sixlc(’]1  o f  tlI(’ Sdt(lrlliall saie]lilos

(1’l,cwl)[ aIItl l’aII l)avc  lwcII  cxcludcd)  ,Isi,,g  l:II(lIl,asd ast  rc,*,,ct  ric c,l,-
serval, iom (1 96(; to 1994),  Voyagcl”  i]lla~i]l~  ol)sf’rvatic)]ls,  alI(l  llul~l)l(’
Sl)am ‘J’cIMco])P  olmvvaliol)s  (1 995). ‘1’lIcw (Jrl)its ])rok’i(lc  aII Il]j(late
t{) {lIOSC ])ICViO{ISl~ ICI) OIt[I{l 1]~ J~C{Jl)SOII  ~11(1 \~iil]~l]iil)  ( 1993, 111111. A AS
25, 1234)  al]d JWW1)SOII  (]{)g~, ]Iull.  A AS 27, 1~()~). SOII)(I  of t~l(~ f(’iltUl”(’S
of  tlIc new  dctcwlllillatioll ilIcludc:  tlIc IISC of a J2000 mfcrcllcc syste?tl  for
tltc lnil]ol salclliks; tlIcI addition o f  l’hrtlIl)iisc(l  olwrvatiolls  fmlll  1990
t,lIroIIglI  1 9 9 4 ;  t]tc incorporalio]l  of a set  of  a llipJl (Iu:ility  11 S’1’ olm-
V:l{,io],s  floll~ t]IC ]{)~~ S~t,UIJI ]{illg ]’]allc  (;rossillg,  tilllc ])crio(l;  lIIU  11S(’

of  tll IC Vwyagcr  obscrvatimls o f  t]w II IajOI salelliks. A s  111( first J)illt

(let(’llllillati[~ll  of the orl)its of tlIc IIla,ior aIId lili[l(~]  s a t e l l i t e s ,  t]te work
a l so  look advaIItagc  of a IIIIIIIl)Cr  of relat ive ol)scrvatiolls ill~’ollrill~ sucti
Imlios. ‘1’llis w a s  wi]mially true f o r  tlI(I V(Iyap,(Jr  olwervatimls ill Ivllicll
II UIIIrIOUS  iltlagm ccjlitaitl  botl I ma~or  alId IIlillor  s:itcllitw. ‘I’l Ic l{NIS o f
t]){’ ])ostfit residuals  of Lllc variolls :lstrolllctlic  (Ial il sots, ]JIOCCSSU1  ill 1 IIC

for]])  of r{’lativc  ])ositiolls, l’all~~d  f~Olll ()’! I 1 t(l ()’!.5(). l’kjJ’ 1 11(’ IJa l)illlll?l
(;(11) olmrvatiol]s tlIC I(MS  w a s  ()’!09, aIId fo] llIr llSrl’ olwlvaliotls it
was  ()’!()8.  ‘1’IIc  Voya~;w ilnages were  fit 10 l)ct\vuIII  ().?!) al)d ().75 ])ixols.

I I I  i ts  II(JW orl)i{ Mimas IIas ]noved  almIIt 41  of )  liIII al]cad  of IVIICIC  it
was  ill tlIr c~arlior OIIC, i.e. it i s  al)out  5 Ittittittm  C: II1.Y.  lIIIIcclad IIs lIas

II IOVd al)out  1500  kIII  lmc.k 01 al)out,  2 ]Ilillutcs  Iatv.

A s  a })yj)roduct, of tllc orl);t II])(latc  1 lIavc  (Jl)t Hi I Id lcvise(l  II ItISSW  for
‘1’ctllys  slid IIk)llc. ‘J’llc’ JI(’w’ values  (h:~/s(’c2)  illc, ]cs])mtivcly,  41 .R1 :1

().3(), ~lld 73.163 0.10. ‘1’11(’~  :11’(’ ill flll(’ll(d  l)% tlt(’  ad(lit  io]lal ol)S(’I’ViltiollS”
and rdlcct, Ille direct dfccts OII tlIcI IJap;  lallgiall siitclliks  as WI(I1I as tfIc

](~so])i]]]~(~s  wjth Mimas alI(l  ltIIc(Jlad IIs.

‘J’llis work was l)mforlilcd tcJ sulJ]mll tlIe (;:wsilli  l’ro~rci aII(l t lIc ml uc-
tioll of olxerwtiolls ol)taillcd durill~ tlIe  199F)  Sal u III ]till~ I’I:III(J  (;rossi~lp; .

Alwlrad  submitted for  A AS [l)I)A) IIlwlillg

])atc  sul)]l)ittcd:  hfliircl]  8, 1996 l]lcctro]  tic 101111 wrsioll 1.6
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